The binding of cholinesterase inhibitors tacrine (tetrahydroaminoacridine) and 7-methoxytacrine to muscarinic acetylcholine receptors in rat brain in the presence of eserine.
Cholinesterase inhibitor tacrine (1,2,3,4-tetrahydro-9-aminoacridine) is known to interfere with the binding of specific ligands to muscarinic receptors with unusually steep binding inhibition curves. We investigated whether the concentration dependence of the inhibition of binding is associated with the inhibitory effect of tacrine on the activity of cholinesterases, and compared the effect of tacrine with that of 7-methoxytacrine. Tacrine was found to inhibit the specific binding of [3H]quinuclidinyl benzilate (QNB) in rat brain cortex with IC50 values of 11 microM both in the absence and in the presence of 100 microM eserine, which had been added to ensure complete inhibition of cholinesterases at all concentrations of tacrine; in the cerebellum, the IC50 value was 10 microM in the absence and 14 microM in the presence of eserine; Hill slope factors (nH) were in the range of 1.55-1.79 and were not significantly affected by the presence of eserine. 7-Methoxytacrine inhibited the binding of [3H]QNB with an IC50 value of 2.3 microM in the cortex and of 2.6 microM in the cerebellum. The results indicate that the degree and the steep course of the inhibition of [3H]QNB binding to M1 and M2 muscarinic receptors by tacrine do not depend on its inhibitory effect on cholinesterases, and that 7-methoxytacrine is likely to interfere with the function of muscarinic receptors 4-5 times more strongly than tacrine.